Basal forebrain efferents reach the whole cerebral cortex of the cat.
Efferent projections from the basal forebrain to the cat's cerebral cortex were traced with the retrograde horseradish peroxidase technique. Different areas of the cerebral cortex of 51 cats were injected with small amounts of horseradish peroxidase. The entire basal forebrain was screened for labeled neurons. Following all injections, retrogradely labeled neurons could be detected in either the medial septum, or the vertical and horizontal limb of the diagonal band of Broca, or the substantia innominata, or in several of these structures. All three basal forebrain structures project heavily to allocortical regions, but only weakly to neocortical regions. An exception is the medial prefrontal cortex which is densily innervated by the substantia innominata (i.e., comparably dense as allocortical regions are innervated by the substantia innominata). Large injections into he basal temporal cortex (including the perirhinal cortex) and into the insular cortex also led to a considerable number of labeled cells in the substantia innominata. The results indicate a widespread innervation of the cat's cerebral cortex by the basal forebrain. This diffuse projection to the cortex has recently been found also in monkeys and rats. Anatomical and functional implications of these projections in the cat are discussed and related to findings in other species.